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(54) [&mnzm msswmsiszttoftgtisik 



(57) [ftffift^OttB] 

stress 1 wsffitfltrffi^ 2 osfiopflcKJtsnfcmjji 
ETFT©y-h««t««anfcx»rtiiEat. sags 

tlfz Y £ftE«S <h Tffij* S *l 5 <h . 
fl!rffiX*|o]E8C«Sl^«:«^-r-5. 3uEX:&0j£«l 
KIMJESftfcJS lOD^gt, 



2 

S3E¥g#^-;/ 7l::gfl:ttg>ttfclElS&£. ffiEteOgtjB I- 
«©«K 1*5 tt. 8*tt5''J3>Ji**L-0> 

Cffj*gf3] 11*311 Cfc ^T. W Egl Oggtt/f? 
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* * T*» fit S *l « HI B tt. m 7± a y * V y ? /u 

tr & cot * -5 c<fc £ ftjft&Ta ~- 

if * ^ . HfT gjfS ©Sigh 2_> 2; X* £ H i; 7nt^ 

*2* *A*±JM^^s**«a!_ 

till** 9] -Mcogffii. 

was— #c3«ffi±testtti3i-i. t hu^xycicsea^n 

STf ^""f 4 1ST $>Z> Ztmimt T -5 ft^g 

a. , ' 

j*i*ifcia»H:, 7 > 7mmz$?z $,(D-c$>z i - 1 1 

> v -* ? T«pj;$nain?§ta ,_7 tn ^i' 7 
cig*js i 4 3 ii^jg 9 k&ht. mdmmmm^m 

jSttfJgl.S} SI «>»l«3«fctf»2©*Si:. 
fiflESjS ± © ■& SiS iqS: tt & ©SSI J £® X -Y 
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l2J f#£T-2 7 9 1 4 2 2 

«re<ff fe^LT ^js.sej f bj** 1 y ^a ^ $ jb 

WEWiSIlIBtt. SflffiSi ©SffiKSSW-SJafc l c? 7 

m&mi 7) it^ Jii sjcfe t»r. mea l 1 ©gsta 

_ Clt^^ 1 8 3 SSiRm 1 5 d-fcUT. wi 15 I c ^ y Ic 
RttStlfcElBtt . 7>7 r «a^-r «fe©T** £i 

[jg^ig 1 9 3 fg^g 1 5 tcfel>T ,_fij|3 S^^Si» x 

7 u-s^t f fe©-efe .a 1 c ^"itga^ra^g^^y " 
s. 

[*^©fif«B 
[0 0 0 13 

0 [0 0 0 23 

7'l/-l , ©fcoiO)fffli:LTgimvcoiSt ) gt:.j 

^TiSftsnrua. hx-r7.7"i"f ©^3 

[0O0a3 :<O77';Fr^7'K0M«li:Ll 

« T. «S&jfr&©ttiig££-fl:£-t*-. ii©«ffi©si^fij 
fflLT. *a?*ff5. C©Sta©ES!i©)tJi)icgKK7 
>->*X^ («TTFTiU5) •?>■£■© te©X-f •>5 L >^ 

^•5. <sjn©«^=b. mm (x. yj 7?rS]©#iE^i3*f 

[ 00043C© H ? < A'-Egg -> ij n 

>OMOS*«Ett (JO T8l^$nT^-5. C© I 



#rom001-5714342916=RIPLO /08 1 -462702408= 



/1 0—2=— 12-20: 15/00l-006»**48oi35242i ? 6 



£ £ 77 7 3. X * ^ffiXtf^ ->CO,^a*5S ft t « 

ISM'lrfeot. it. i§ifiiic^fgfeffls^#<-r-5 
£-g#S>ot. 
[0 0 0 5] 

(0 0 0 6J -fTifct. ©-? h'j £*iesscDX;S/S]. y 
^facogsm&itliy-T. (h'K» EIRSfctty 

[0 0 0 7] ®gS?^X7'l/'f$M^l:7 , 'J > 
t. 

[0 0 0 8] (3)T r -<^7 , b-T^iyij>hS S 4 3 j; D c 
[0 0 0 9] c©J:5ft; 4cjkt*»r*^rffit 

t^Eizsi *n css±i:t f ttmts c tt>m 
coo io] ®t{7t-4 y&T&.H-izmmmts&hT f 

TFT©«a£«t)a*«£T;l,£. g,tT^^HO 

[ooii] ®7>?t-4 7**m>0>x*-m&izit*<m 

-OK*l;ao. nTs Sdt±#1-5. it, 3$*lc£JfE « 
SBE#i<«8U 7'n-b7xXS»«DJaiiDi:TF'TfiOSjS* 

[0 0 12] ©Si2(HJ8&£#fi£-r-£ h7>y7^ll^ 
[0 0 13] 



(dJ &Wt- 2 7 9 1 4 2 2 

6 

[0014] ftt*>s. «aoy-h»."aaov-ii 
*£< tt>-ao«iaig»«;miEiB3isc»ttsn&7^^ 

3#3 l v7 , T*Wc2r*lTU<5t>©Tfc 0 if. 
(0 0 15] it, TFT-fbL/i^SOejffliaSBtL 
TO I CiSSiOWi I C^-y7'SSaSfi±lcS 

ttx , &&mss? t imt « c o g jsfe-M c ? y ye i 

Sfi4T^^7"l/'fifiiSSai,r«TABttl:J: 

[ooi 6 r *dewa«A«»«Bonj3gi 
20 B«)iTtTFTfl:ta©Tft<. *?M&Qffl4tt« 

h*»BfH8B#c03n£TFTfl:LT. syi^ggw 
Sjg^S0$:r6)±3--&-5<*:<i:fclc, 53ii3 * K &Tlf -5 

[0 0 17] it, /532@S§C9-8B£TFTft;-r£i<h 

[0 0 18] SSCSft. 7^^^7-jg^i^jaiHlSSe 
0 Wi;7'n-b^CTfpJ«Lfc«liffll»riE (CTFT) 

(0 0 1.9] it. HfflEJB^ffifcTFTft-rs&T^ ■ 

[0 0 2 0] Bi20gS I P©3R : f«it**«[aiT'*.5ffl^ 
ft*fc«»**TFTfl:T*©K:ilSflEttf^«tt«*<ia.K 

[0 0 2 1] it. -UWFUttSCtT, 
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7 

[0 0 2 2] <*<&(;:, TFTi:i^ffl$n£¥W&/I£S£ 

CO 0 2 3] :^t£7 : E^77X^# ( i:H LPC 
[0 0 2 4] T/cC^^XA^^fe^^^T^^SiOO^U 

$ mm K«t o^-yy m^^^£7)->uj>^ 

[0 0 2 5] wOJRL i-S^tt. frX&Z<D&57>*<D 

i2<OS i — H^HIC S i -HeS-tKJCU S i - 
[0 0 2 6] C©e-&tt*5SVi5lotf 0*5tHRr(C, 

51r>fc3B£LfcS i -S i tfttl^tUDi? 
U-f 7 V >T<oei K- ^ B#fefl<o 5 2 0 cm 
[0 0 2 7] CO^X^MOS i -S 

*t'J7»ftflEt)l 0-2 0 0 cm 2 /VS 
e c Sff5:t4tTS5. 

[0 0 2 8] ^£0, ***j£*fc*^<-fc5 7^U:7 

7 o ot:£i*-5*ffl7-—;UTH:ft< % i o o or^/t 



(4) ^ft- 2 7 9 1 4 2 2 

8 

(£ISA) 

[0'0"2 9] CO*SJ»(C*3WSd7 7^^Ba07 

£7 x 1 0 J 9 cm" 3 »*t<«l x i 0 1 9 cm 

" 3 WTi:t^i, 2*>tc6 o or «tot>«^ajSTfe 

A-fba<TS*lCiD*.T, K^**U7»»K*t#*C:£ 
10 . 
[0 0 3 0] 

i ox*ft©iB«t»a$nfcjsin@BaB»co-5^7-*- 

n ^^-f * 7" 7 U-EKSgM* 1 ©*£iB* 6 CcRlt b ft 
tttt£ttfc«Jais]&B#&7^n^*-f y^7U— EH 
Tx COGS£ck9£filCtt«LT^*. CdT. TF 
^irlHl&tCCTFT (ffiffiSfllft) tlTSJiSLT* 
[0 0 3 1 ] CO|IIB«dEk:»*:'rsSII»0«««fil)E 

2X2 i:ffiat5S»<J!)*a8Sftr^5. 

[0 0 3 2 ] if, *««TfiffltftM«SSl± 

<Z)TFT<DfES;&&£EI3 *«JBLTiaaJT£. 03 
(A) iC^^T. 5£#:7*#<BiSffiTtt^7 0 OTCfil 
T. «Atffe6 0 orojRjaatB/LS**^^ 5 0± 

v/^>y*5 1 ctl,TOSfba*K€rl 0 0 0-300 
0 AOffSICfeSJT*. yD-feX*#HS*l 00%^ 
Bfl* filcRfiS 1 5 1C, ffl* 400-800 W\ EE^J 
0. SPaiLfco McS^ifcttJMSAS'L) 

3>6ffl^fc*Rai«tt3 o-i o'oA/»r*^t; 

[0 0 3 3] :«±i:->'J^>I^LPCVD CiSJEa 

0 0-2 O-OTCfiVM 5 0 - 5 5 Ot, WAtf5 3 0t: 
40 T> r ->^> (S i 2 H 6 ) h'Jy7> (S i 3 H 

8 ) ^CVDgiCMLTMlt. E*fi3rtJE*» 
30-300Pa£ Lfc. £H3K» 5 0 - 2 5 0 A/ 
#T*ofc. NTFTtPTFTt(D-XI/-;ya*-A 

h«je (vth) z?z£>. 

^*7>SS^T1 Xl0 15 -lX10 18 cm" 3 
Oigg <h L "f" ICS JO t T t> J: ^ . 

[0 0 3 4] ja/^^ftTfTSfcd. ^Av^fflOflfE 
^lxiO~ 5 PaaTit. mttfl->'JZ3>*^-ir 
■yhiLT, 7^=f>fC7K^€:2 0-8 0 %gALtf? 
50 IgTffbft. W7.B7^i>2 0» 1 7K^ 8 0 5S£ ( J:L 
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(5) 



4#ff— 2 7 9 1 4 2 2 



Wvf&'hteA 0 0-8 0 0W, jE?7ttO. 5PaT 

[0 0 3 5] ^5X"7C VDStJ:Oa5B«ef^S-r* 
4§o * Mtt«l^tf3 0 0X:iL. ^y->7> CS i H 
4 ) > (S i 2 h 6 ) */!H>fc. 

PCVDSSftC^AL. 13. 5 6MHz(D^ISl 

[0 0 3 6] cn^O^fttJ^T^JSSnfcttlKtt, 
»*a*5 x i o 2 1 cm - 3 &TT&*C<h#£F£L 

ttSSiO'J-^ttflS^iiliaLTL^a. ^4>£<£4 X l o 



19 -4X10 21 



c m 



1 0 20 cm- 3 -T£O t Sl4xio 22 cm" 3 t 

7 x 1 0 1 9 cm" 3 «T, ffil<liixi0 19 c 

J: D 5 X l 0 2 0 - 
5x i o 2 1 cm - 3 £fc3J:3fc*lnLTfeJ:o*. ^ 
OlSfliHIsIK T FTtC te^f^ft £ tifc t,* 

[0 0 3 7] Tt-ru^r^ttJBco^BlSS o o 

- 5 0 0 0 A, WAKl 5 0 0 A©JP£lcfMB<J[>fiL 4 
5 0-70 OXlCDi&miZT 12-7 0 P3ffi#&fk«)gH 

a^T^aoinjiMaa. «*k**sh«ti;:t6 o o 

[0 0 3 8] 7--;uc£Kk SI*Ktt7^;b7r^* 

^>»}ttj:oas-rstJ!ieafl!>a*<ofcr-i7 522 



f®f%Z&U^l^Z^%\z&W)L&Z>fzft. ^tJ)5GB 

tftS. SI*S*-;U»»* (^h) = 1 0-2 0 0 cm 
2 /VSec, m^&nhlg. (Me)=1 5-300cm 
2 /VSe c#»S*l*. 

[0 0 4 0.] ft!!*, ±!2£0$D#cp^TO7 r -— JUTtett 
<> 9 0 0- 1 2 0 0t^M7--JU:J: 

7 ^oTf:T^t'J7^||^ifLT 
ISft^LT 10cni 2 /Vse c «_t 

<5. 

[0 0 4 1 ] E9 3 (A) \Z&^T. S^MIl<^7t 
20 h7X^ffltT7^ hXu/5=->y*JSL, PTFTJBO 
£1^2 2 C^V^^rti 2 0 Mm) SrBlffiO^ftllC, NT 

Too 4 2] cco±(rSft;^M^y-f MMMtfcLT 
500-2000 AW^fl 0 0 0 Acoj^^lc^^L 

[0 0 4 3 ] d£>|£, rO±W(CU >A«1 — 5 X 1 0 
2 1 cm - 3 ^SgCA^ty'J D ym^tz\1^(D^ 'j 
30 3>Ma:^^±IC^eU^> (Mo) , ^>^Ar> 
(W) , MoS i 2 ^tOTS i 2 t^iMMl 
TCc Ctl£3l 2 <7>7 hTA^@i:T/^-Z>^LT 
H3 (B) £?#7c. PTFTffl©y-f h«15 5, NT 

1 0 Mm, y-r htittt'j > K-ya**o. 2u 

^if^'jyf/^O. 3 MmODiP^tC^i^L 
fc. i3 (C) *Ci>t>T. 7thl/yXh57$7^ 



- 2 



40 ®H-^ar>f^->ffiAffi(cj:osBiflUfc. :*£B3 

(D) <VtlU<. 7*H/y7h5 1«7*h7^^®£ 
f^TMLfc. NTFTffi(^7-76 4, KU-f>6 
2 tlTU >£ 1 - 5 x l 0 1 5 cm" 2 OK— vCST 

co 04 4] cne^y-r h&&ms 4 zmcTU? 

it. L^Li3 (B) IZ&^T. y-f 5 6 

50 [0 0 4 5] 6 0 OriCTl 0-5 OftKn&ta 
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V — X 6 2 C0iht}m$3>?2 h*^LTB*<D«ff 1 

[0 0 5 0] ffi^, PTFT22teKU-f>58 £DA^ 
m&o>?& h$:^LT^2^$H 1 8 in. 
y-f h 5 ^£§2 1 \Z, V-7 5 9^)M«D 

>^^7 h£^LTNTFT£H«l;:iiSS«« 1 7 icg& 
bTl**. *>< LT-#<7)£3£e 1 5 . 1 8-l;»^fe 
W tc. B9?»««iD&*Ii*2 3iC/TF 

XZ^tlZ&Xilsft 640X48 0, 1280X960 
t ^ o fc;*c@J*0«fl«;5MKB £ "T * C <h **T'* & . 
[0 0 5 1] Z(D£?lZXj y?>#m?tftC7a± 
*Tf£HSft£:NTFT 13tPTFT22 ij&fgtt^ 
ftfcCMOS«J5£<fcfcoT<r»*. 
[0 0 5 2] .tEO-fcSlcLT. tf-#<0Sffi*:5t££U 

C4**fflt*S. CWIC4liCOGi:J:01SOXJ 

ceo i C4 icanB^sttas, t'-* ©sue 

»«»»Oft«««a*!}»(Ht^±t5. ±12 

[0 0 5 3] **J6flfy(Ci5V*Ttt, X*I*J«<DJ3j2IeIB 

FTfbL. 7>f -yf >^ft^D7 , Dt7TC/TF 
TffcU »0OHaE»ffii*€: I C4TM«Lfcj&*. # 
K C 2 ft 5 C <h tefc < , TFT\ttZ>%k<D 

*S0, T FT{tT^^07 r o-fe7,S^±^fp , 3^^% 
lit, J: K)T¥7lttim^teffl>ft<Dfr*TTTiKfri 

[0 05 4] *3M«Ttt¥*#KibT, t$7^b 

S#£<£J8 L/zTFTICtt-CT 1 Oft«±<7>ffi#»£ft 

iEJBOTFTiZfc, +5HfcH"TS, cfc?IC, 

^ ^ w i: ra i; ;/ p -t x Tf^fiJcT * c t *<t s fc. 

[0 0 5 5] fit. «flaH*fcStt3ftfc7£?-f 7 

*-?<hLT. C/T F TMtltW^ S&tf^-->'> 

[0 0 5 6] 

5. 0j5K*jv>T, Yj3fa<n&m\z&%i-$ntzffimi°i& 



ii 

&7~ — JH&frofc. PTFTC0V-X5 9 4 KU-f> 
58NTFTOV-X64. K U<> 6 2 £=FJEtt*S 
ttftLTP + . N + iLTfl£HLjfc. Sfty-fUfS 
5, 5 6TKtt^**^«j£»«6 0. 6 3^57^ 

[004 6] *<tS>. tA7 7 7-f>^T'^D^ 
*^t). 7 0 Ot«>JcT^T<0I8TfflJ££injL;5 C 
C/TFT^;i«fi. -*-Ofca&* « 

[0 0 4 7] *j«S«T«S»7--;U«ia3 (A) . 

(D) T2 SfT^fco L^LB3 (A) <7)7zz-)1\Zj£ 
a«#ftHJ:9*l»U JR**H3 (D) 07--;Hc: 
.«fcO«tafiiSI«ra©fi«l*0oTt)J:t^ B4 (A ) iz 
*UT, JiKI*6»«&6 SftliftKLfcXA^^jilctDK 

LPCVD&, *CVDit. *ECVDffiSffl0iTfe± 
V*. «UK.tf0. 2-0. 6 um<Dmt£\ZMf&L> ^<D 

fc. ^b(:. :nbi^i:7J^z')A^7/\7^a[: 

«fc0JBritU 7 2^J:(^Z}>^^ h 6 7. 

[0 0 4 8] B 4 (B ) iZ^TtDK 2Z)0TFT^m 

££9 I TO «>>=a.-A - XXK<tK) 

ftlr7thT7^(B)l: ( tDX7f>^L, m^7 30 

0**«Sfft. CCO I TOttifi- 1 5 OTCTjSiR 

2 0 0 -4 0 0tOii^^[^O7--jK: 
«fc 0 J&£t U fc. ^ < © JQ <i:LTPTFT2 2iNTF 
T 1 3 ia§B*«tto«a7.0 tfeH-^^XB«5 0 
±lC-t^BLfc. f#Sft&TFT<a«««&1*ffi«;PTF 
TT818U2 0 (cm 2 /Vs) , Vthtt-5. 9 

(V) NTFTT9MH4 0 (cm 2 /Vs) , 
VthliS. 0 (V) T'&^>fz. 

[0 0 4 9] cottfla^«a©ig*8B»©*ffi«Efl!)iH 

a*H2lC^LT^«. NTFT1 3 1 1 40 

1 4 i03?H8Bk:t)tt01i3feffl©NTFT^ 
H«lw«W5*lT^*. -^PTFTtt»2 0*af«l 
8^5^-^^2 1 i<03ESfflt»»f,nTV^. ^fe. 

RgLfcfiii^ i i 6 <tx-^&2 1 toaess 

SitCtd:, m<DMmm?)NTFT&®l7t>tlT^Z>. CCD 
^^^C/TFT^ffl^fcTh 'J^^M^itDO 
fc. NTFT13f4. FH>64^)AWa>^^ 
h^r^L^ l c7)j££iSt 1 5 izmmZtl. y-f h5 6tt* 



001-5714342916=RIPLO 7081-462702408= 



33 

[0 0 5 7] CCD^^ I K«atY»|filE« 

[0 0 5 8] JtiEG>2SiS0iIiC;&HT, 7$t4 Zfm^<D 
TFTttl ^fnfcC MOS««t.L »(i C 

nidi: teste <. NTFT, PTFTO*T« 

[0 0 5 9] ifc, S&±lCTFT£^/*-r£&lt£X 

t>?-^0JJICt)TFT£^J5£L-T. 3*2 KTF 
T£»8tU TFT<OSa**»tLT, TFTcD^ig 

[0 0 6 0] 

[0 0 6 1] -SSOfflaBB^^iTFT^tT^fc*. 

£fc. TFT©Bii±oraH*lsIj8LT, Slifi^B 
DaK^ffl^^STFTffcT^S. «fcoT, ffliiax 

[0 0 6 2] TFTCfm^ItLT, t57 



/10-2=-1 2-20:15/001-01 0«*«oi35242i p 

(7) <$H=- 2 7 9 1 4 2 2 

14 

[0 0 6 3] *5!Wtta«itfTFTS7h'Ji?7fk3 

ffiTAT FT*<-ffllC*oTt)-€-*0ffl«S:*«>eSfT-5 
FTO^^tJE*^itCi±^T2Il]^<^:^co^T$>^. ® 

1 ^coti^-trJUP^tc 2^<DT FT^^^Tu^O^ 

[0 0 6 4] J Z<Drz#>* :nST©NTFTO*iffih 
57*7^ ^*TFT^ B B B^EiCit-CT, ftgOHfi^fi 

[B3] SJfiWOTFTOff»XS«)***^r. 

CHS] *«iB©-t<o«i0Higflfy*s-r. * 



1 * 2 

4 I C 

5 TFTftlbfcJi52M]& 

55 6 ' • • mm 

13 NTFT 

22 PTFT 
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(S) #K=- 2 7 9 1 4 2 2 
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(9) HS-2 7 9 1 4 22 



[H3] 

NTFT PTFT 
13 22 





